INTRODUCTION {#sec1-1}
============

Germ cells have been described as cells that give rise to gametes.[@ref1] Though it is generally accepted that germ cell tumors arise from germ cells, arguments regarding the specific stage of development of the various tumors are profound. The most accepted theory is that these tumors may have arisen at any stage of development.[@ref2] Gonadal germ cell tumors (GGCTs) are commoner in the young and vary in behavior from benign to frankly malignant forms.[@ref3] In the testis, the existence of preinvasive carcinoma *in situ* and intratubular germ cell neoplasms (ITGN) have further supported the claim that testicular lesions may have arisen from the cells of the testis.[@ref3] Though the etiology of these lesions is unknown, it has been postulated that the disease process starts in fetal life and consists of cells with abnormal differentiation.[@ref4] Similarly, cryptorchidism, low birth weight, renal transplant, HIV/AIDS, and male infertility are associated factors.[@ref5][@ref6][@ref7] The aim of this study was to determine the histopathological patterns of GGCTs in males. Currently, there is a dearth of germ cell tumors, especially in Nigeria, and some germ cell tumors, especially the malignant varieties have been known to display fatal consequences.[@ref8][@ref9] This study will provide empirical data of these lesions, especially in health management and policy making.

MATERIALS AND METHODS {#sec1-2}
=====================

This was a retrospective record of all patients seen in consultation by the Department of Morbid Anatomy, University of Benin Teaching Hospital (UBTH) during the 20 years period commencing January 1, 1991, and ending December 31, 2010, retrospectively. Information including age, location, and pattern of lesion were obtained from the pathology records of the institution.

Gonadal germ cell tumors (GGCTs) from all age ranges and involving male samples were used for this study. The study included both samples from inpatient, outpatients, and those from health facilities outside UBTH.

Records in which age were not specified were excluded from this study.

Patients and Methods {#sec2-1}
--------------------

Formalin-fixed, paraffin-embedded tissue specimen sectioned at 3 µm and stained with hematoxylin, and eosin was used for this study. The lesion was individually reviewed and standardized in accordance with a standard classification system. For the purpose of analysis, the type of tumor, age of the patient, and the site of the tumor was recorded for each case. The Statistical Package for the Social Sciences (SPSS) version 16, IBM and Microsoft Excel (Version 2012) was used to analyze the data, and a digital compound microscope (Brunel SP35 Digital, model: DN-107T, No000026 [www.brunelmicroscopes.cp.uk](www.brunelmicroscopes.cp.uk). [www.digital-microscopes.co.uk](www.digital-microscopes.co.uk)) was used to capture the slides. The results were presented in tables and slides.

Approval for this study was obtained from the UBTH Ethics Committee with protocol number ADM/E 22/A/VOL.VH/928.

RESULTS {#sec1-3}
=======

[Table 1](#T1){ref-type="table"} showed the distribution of GGCT in males according to age distribution and anatomical sites which majority occurred at the left testis with 58% (7) followed by that at unspecified regions (25%). About 8.3% of the lesion occurred at the right and bilateral sites each. From the table, 25% of the tumors occurred in the fifth decades of life, 25% at the 0--10 age interval, 8.3% at the second, fourth, sixth, and eight decades of life, respectively, about 17% of GGCT was recorded in the third decade in this study.

###### 

Distributions of gonadal germ cell tumor according to age and site

![](NMJ-56-385-g001)

Benign cystic teratoma constituted 8% (1) of the entire GGCTs recorded in this study \[[Table 2](#T2){ref-type="table"}\]. Benign cystic teratomas (BCT) occurred in an unspecified site \[[Table 3](#T3){ref-type="table"}\]. All these tumors occurred at the first decade of life constituting 33% of the cases recorded at that age group \[[Table 2](#T2){ref-type="table"}\]. A section of one of the lesions showed a cystic lesion lined by stratified epithelium whose lumen was fluid and cell debris. In the wall, loose connective tissues stromas in which were clusters of sebaceous glands as shown in [Figure 1](#F1){ref-type="fig"} (slide A).

###### 

Distribution of types of gonadal germ cell tumor with anatomical site

![](NMJ-56-385-g002)

###### 

Age distribution of the various types of gonadal germ cell tumors

![](NMJ-56-385-g003)

![(a) Benign cystic teratoma (H and E, ×100); (b) embryonal carcinoma (H and E, ×400); (c) intratubular germ cell neoplasm (×40); (d) intratubular germ cell neoplasm (×100); (e) seminoma (H and E, ×40); (f) intratubular germ cell neoplasm (×400); (g) seminoma (H and E, ×100); (h) seminoma (H and E, ×400); (i) yolk sac tumor (H and E, ×100); (j) yolk sac tumor (H and E, ×400)](NMJ-56-385-g004){#F1}

A case of choriocarcinoma (CHOCA) was recorded during the study period \[Tables [1](#T1){ref-type="table"}--[3](#T3){ref-type="table"}\]. It accounted for 8% of the GGCTs in this study \[[Table 3](#T3){ref-type="table"}\]. The single CHOCA was located in the left testis \[[Table 3](#T3){ref-type="table"}\]. This tumor was observed to occur in the second decade of life. The cellular components were arranged in varying pattern in an extensively hemorrhagic and necrotic background.

Embryonal carcinoma accounted for about 17% (2) of GGCT in males as shown in [Table 3](#T3){ref-type="table"}. The tumors were located in the left testis \[[Table 3](#T3){ref-type="table"}\]. Embryonal Carcinoma was found to occur in the first and eight decades of life. Section showed a lesion composed of tubule-like structures; dispose in a fibromyxoid connective tissue stroma. The tubules were lined by stratified columnar epithelium with the cells displaying an overlapping basophilic nuclear appearance and indistinct cell boundaries as shown in [Figure 1](#F1){ref-type="fig"} (slide B).

Intratubular germ cell neoplasm (ITGN) were observed to constitute 33.3% of the GGCTs \[[Table 3](#T3){ref-type="table"}\], and it occurred in the fifth and sixth decades \[[Table 2](#T2){ref-type="table"}\]. A single lesion was observed in the left testes, another case recorded bilaterally and two cases in unspecified male gonadal sites (50%) \[[Table 3](#T3){ref-type="table"}\]. Sections of the test are showed a malignant neoplasm composed of seminiferous tubules of various size dispose within a loose connective tissue stroma in which were few sheaths of interstitial cell Leydig. The individual tubules were lined by germ cell with extensively vacuolated cytoplasm, and most tubules showed a single layer of these cells which had variable, small, and vesicular nuclei. Some of them have prominent nucleoli, with their lumens filled with cell debris and fluid as shown in [Figure 1](#F1){ref-type="fig"} (slide C).

Two cases of seminomas were recorded in this study \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\] with the lesion accounting for 17% of GGCTs. Both cases were confined to the left testes and distributed between the second and the third age group intervals \[[Table 2](#T2){ref-type="table"}\]. Involved section of the test is showed a malignant neoplasm composed of variable sized seminiferous tubules disposed within the sheaths of interstitial cell of Leydig. Abundant areas of intratubular cell neoplasm were seen but on a focus, there was invasion of the basement membrane extending into the blood vessel as shown in [Figure 1](#F1){ref-type="fig"} (slide E).

Yolk sac tumor accounted for 17% of the entire GGCT in this study as shown in Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}. The tumors occurred at the right and left testis, respectively, were distributed in the first and fourth decade of life \[[Table 2](#T2){ref-type="table"}\]. Sections showed a tumor composed of the sheath of round blue cell, some of which were disposed in cysts and pseudorosette (Schiller-Duval bodies). There was palisading in some of the rosette. Individual cell had round to oval vesicular nuclei with some show is abnormal mitosis and scant amphophilic cytoplasm. The cells are invaded the surrounding connective tissue stroma and blood vessels, with foci of hemorrhage also seen as shown in [Figure 1](#F1){ref-type="fig"} (slide I).

DISCUSSION {#sec1-4}
==========

This study recorded 12 cases of GGCTs over the 20 years period (1990--2010), in the Department of Morbid Anatomy/Histopathology, UBTH, Benin City with ITGN accounting for the majority of tumors recorded.

BCT was the only benign testicular tumor recorded in this study, and it constituted a small percentage of GGCTs. This finding was not different from previous reports in which BCT was observed to constitute about 4% of the gonadal testicular germ cell tumors.[@ref2][@ref10] An important finding also was that all the BCT tumors recorded in the index study were cystic which has been declared by several authors as rare, especially in children. The findings of this study, however, showed that the lesion was only present in children [@ref1][@ref2][@ref11] which could be explained by the elevation in early childhood of androgens and gonadotropins to the heightened levels peculiar to puberty.[@ref12][@ref13]

ITGN have been described as the precursor lesion for all testicular germ cell neoplasms (except spermatocytic seminoma, yolk sac tumors, and teratomas of infancy).[@ref14][@ref15][@ref16][@ref17] This could explain the predominance of this tumor over other germ cell tumor which would all likely have arisen from ITGCN [@ref17] that accounted for most cases of postpubertal germ cell tumors recorded in this study. This was similar to the observation of by Burke and Mostofi in which ITGCN\'s were recorded in approximately 82% of germ cell tumors of postpubertal patients. The reason for the observed age distribution was most likely infertility, a common reason for males with testicular complaints to present to a hospital.[@ref18] Males in their forties and fifties suspected to be infertile may present in the hospital, and the process of investigation may result in detection of this lesion. This could explain the age group distribution in this study.

Embryonal carcinoma has been described as a rare germ cell tumor and Mills further stated that it was uncommon among testicular tumors and accounted for approximately 10% of testicular germ cell tumors.[@ref19] Elsewhere, it was noted that it was the third most common testicular germ cell tumor in children [@ref20] as was observed in this study. It can, therefore, be concluded that embryonal carcinoma was rare germ cell tumors.

Yolk sac tumors have been observed to constitute 65% of testicular germ cell tumor in children with median age of 1.5 years.[@ref21] It was earlier described in children before the age of two and observed to be extremely rare in adults.[@ref7] In the index study, though yolk sac tumor contributed a minor percentage to the entire germ cell tumors recorded, it was the most common germ cell tumor in male children.[@ref7]

Prior studies have recorded seminomas as the most common testicular germ cell tumor,[@ref21][@ref22][@ref23][@ref24] this was not the case in this study where it was observed to constitute only about the fifth of the cases. Similarly, reports in the East Asia revealed that only 22% of germ cell tumors were found to be seminomas.[@ref25] The reason for these observations could likely be a result of the small population studied. As was demonstrated in the index study, other reports have recorded that seminoma occurred between the third and fourth decades of life [@ref9][@ref26][@ref27] and rarely occurred before the age of five.[@ref23]

CHOCA has been described as a rare malignant neoplasm originating from anaplastic trophoblastic tissue.[@ref9] CHOCA has been reported to occur as a component of testicular tumors and presented almost exclusively in the second and third decades of life as was reported in this study though no specific reason for the occurrences of this tumor in this age interval has been identified.[@ref28]

CONCLUSION {#sec1-5}
==========

This study has clearly demonstrated and described the pattern of GGCT in males in South Southern Nigeria. Individual descriptions of tumor types were explicitly outlined with reference to the site, age distribution, and frequency. The study clearly demonstrated that GGCTs in male were predominantly premalignant with ITGN constituting the most common type.
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